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= Motivation: Stop with R-parity violation
and other new physicswith ditau final states

= Run Il Benchmark Analysis (Z-> 1)
= Run Il Prospects (R-parity violating Stop)

= Summary

All Run Il results are preliminary!!
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¥ Scalar Top (STOP) Quark mb

The Standard M odel (SM Supersymmetry (SUSY)

R =+] R =-1
t: heaviest SI\/I fermlon t ||9hteSt SUSY boson?
Spin = 1/2 | | Spin=0
Charge=2/3 Charge=2/3

Mass = ?? GeV/c?

Mass= 175 GeV/c2 >,
__LM

|f stop isthelightest SUSY particle,
the branching ratio can be 100%.
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\% l+7,+b+D
N J J
Y Y
[ Trigger Nob-tagfor Run |

Dominant SM BGs

% Z(D17) +>2jets
‘W(-2>1v) + >3 ets
QCD

ot t 2 Wb+Wb
\WWIWZ/ZZ

Z(=> 17) sample can be our calibration sample.
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“Stop analysis’

% i g:§

?7?

“Z analysis’
[ T,

« Cancdllation : Luminosity, BR(7-1) +BR(7T- 1))
« Reduce Sys. Uncertainty: Lepton and [, ID, I'so cut
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Run | vs. Run ||

= /Ldt (pb™) :72 vs. 106

= Vs (TeV) :1.96 vs. 1.8
= New Trigger : Generic dilepton trigger

Including two tausin thefinal
state for high luminosity

L epton[8GeV]+Track[5GeV] (w/o Prescale)
vs. Lepton[8GeV] (W/ Prescale)
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P, >5GeV/c |

Tau Cone
Isolation Cone
|_epton:

L ower Py threshold

| solated track:

No track in 10-30deg cone
No prescale with
high luminosity!!

- See Sasha Baroiant’stalk (H13) for details.
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Baseline selection: e+,

E-(e) >10 GeV (OSI I, +0 J ets)
E-(7)> 20 GeV CDF Run I Preliminary
0S8 Oz, + 0 jets
Transversemasscuttoreduce £ [ " Corkrm i 106"
WHjets events: D 5ol i
+ M-(I,;) < 25 GeV/c? |  QCD
Vector Sum p; cut to reduce all +
QCD events
+ pr(I,H;) > 25 GeV/c
Example: Run | > op | [T
(I:10GeV, r,: 15GeV) oll == ?.;, ;{ﬂ

-> Yoshiyuki’stalk (B12) for detalls.
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Run Il Results (1)

‘After Baseling( e/t ), MT, pr cuts ‘

Tau track multiplicity

45— — ——

40F CDF Run 2 Preliminary (72 pb-1) 4

35E + 3 e Data : 78 evts
b S 1 ez, (fit): 4615 evts
5202— = *’ZE::fakes : (MC predicts 43 evts)

ok | 5 1 » QCD (fit): 28%14 evts

T 0 Z->ee (fix): 3.7 evts

012 3 456 7 8 9
Ntrack
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‘After Baseling( e/r,), M, pr cuts, OS ‘

Mass (OS data)

14 CDF Run 2 Preliminary
m:i Hpb_‘_ i e Data : 47 evts
§ 8 O z>w e Z2> 1.1, (fix): 39 evts
v B jet— 1 fakes .

j e QCD (fit): 116 evts

Y e /2>ee (fix): 2.8 evts

L=
0 — - =

0 20 40 60 80 100 120 140160 180 200
Mle+t+F1) (GeV)

We are finalizing the Zanalysis (including Ll channel)
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CDF Run I Preliminary

i, = T 1 bb o341, + 22 jets

Cross section (pb)

10 -

" — NLO theory
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| | | 1 | e
CDF Run 1, 106 pb™' ]
B (t,— t"b) = 100% -

g M > 122 GeVic
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5% C.L. apper limit
. W4T

. {2, HT combined
I

&l
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MT (GeVic™)
I

—

O-Iimitl

E, XL,

1.0 110pb™

T 1.0-

(0.5x0.5) 2fb™

Mass Limit :
122 > ~180 GeV/c2

Oimin X & XL = Ojiin X €, X L,

O-IimitZ — £1XL1

Assumption : No observation, same efficiency, same
background level with 1 b-tag (¢,.,,=50%).
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s STATUS: aclear Z- 1,1, signal in the data
sample taken by a new lepton+track trigger
In Run |l. [Thetrigger Is designed to detect
all dilepton final states (except r1,,7;,).]

= FINAL GOAL: search for new physics with
di-rfinal state. One of them is:
/~  “Stop analysis’ ™

\_ / /
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